Growth properties and composition of cytoskeletal and cytocontractile proteins in aortic cells isolated and cultured from normal and atherosclerotic rabbits.
Aortic intima-medias of normal and cholesterol-fed rabbits were studied with EM and cells were isolated by enzyme digestion. The composition of cytoskeletal and cytocontractile proteins was determined with SDS-PAGE and the primary growth and thymidine incorporation rates were assessed after seeding the cells into tissue culture flasks. Ultrastructurally, the SMCs in the thickened atherosclerotic intima differed from the contractile medial SMCs in containing lipid vacuoles, enlarged endoplasmic reticulum and a reduced number of myofilaments, thus showing characteristics of dedifferentiated SMCs. In SDS-PAGE, freshly isolated cells from the atherosclerotic intima-medias had a lower content of myosin and actin, and a higher proportion of vimentin and desmin than SMCs from normal aortas. Enzyme-isolated SMCs from normal aortas did not start to grow and incorporate radioactive thymidine until 5-6 days after seeding, whereas those from atherosclerotic aortas did so within 2 days. After a week in culture, SMCs from both sources resembled each other, and had decreased contents of myosin and actin, and increased concentrations of vimentin in comparison to freshly isolated normal SMCs. The present results indicate (a) that morphological dedifferentiation of SMCs in aortic lesions of cholesterol-fed rabbits is associated with an increased proportion of the proteins of the intermediate filaments and a decrease in those of the thin and thick myofilaments as determined with SDS-PAGE, and (b) that similar changes take place when normal SMCs are cultured in vitro. The results also suggest (c) that enzyme-isolated atherosclerotic SMCs proliferate in a primary culture without the lag period that normal SMCs apparently require for dedifferentiation.